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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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This reporting period was beset by limited funding and the Project Management directed 
support to short-term activities, many of which would be covering loose ends of research that 
was considered to be near completion, or with critical long-term continuity, or was needed to 
draft technical documentation/ identification of development partners for taking technologies 
to scale.  
 
Field activities were implemented in Kongwa and Kiteto to meet requirements for completion of 
final evaluation for release of a new cohort of crop varieties - sorghum, pearl millet, groundnut 
and drought tolerant maize - specifically targeting drought-prone areas. Over the last seasons, 
these new materials have exhibited a relatively higher yield advantage over the currently used 
commercial varieties and landraces in the semi-arid zones of central Tanzania.  
 
Improving delivery of seed for such new varieties is being addressed, first by the bulking of 
breeder seed by Africa RISING research partner institutions (IITA, CRISAT, ARI-Naliendele, ZARI-
Msekera); secondly by strategically partnering with seed companies to produce hybrid and 
foundation seed (e.g., Meru-Agro, Drylands Agricultural Investment Ltd, Good Nature Agro); and 
thirdly by promoting “Community Seed Banks” (CSB) for the production of Quality Declared 
Seed (QDS).  Beneficiary tracking studies are being conducted to provide evidence of the 
benefits of CSB in Kongwa and Kiteto. 
 
A spatially-explicit analysis of long-term rainfall trends (37 years) in seven East and Southern 
African countries was undertaken to identify changes in agricultural potential resulting from a 
significant decrease or increase in rainfall over time. Mapping of rainfall trends has the potential 
to guide spatial targeting of climate smart agriculture (CSA) technologies. Preliminary analysis 
shows that two contiguous zones with significant increase in annual rainfall (3 - 15 mm/yr) 
occurred in Southwest Zambia and in the Northern Lake Victoria Basin between Kenya and 
Uganda, while significant decreases in annual rainfall ranging between -4 and -10 mm/yr were 
observed in Southwest Tanzania and Central-South Kenya as well as Central Uganda and 
Western Rwanda. This analysis complements other land use suitability mapping approaches that 
are being applied in Africa RISING. 
 
Long term in situ water harvesting experiments have continued into Year 3 in Kongwa and 
Kiteto, to evaluate the effect of residual tied-ridging on cropping and soil and water 
conservation. The water harvesting treatments are complemented by the application of 
fertilizers. Similar studies are being conducted in Malawi, but also include legume components 
such as the groundnut - pigeonpea doubled- up option. 
 
In Babati, new cereal/legume intercropping arrangements are being evaluated, especially aiming 
at increasing performance of intercropped pigeonpea. The arrangements include doubling-up 
with the common-bean, coppicing maize at physiological maturity to allow more light to the 
pigeonpea, and a combined maize-bean-pigeonpea intercrop, code named “Mbili-Mbili 
intercropping”. Maize crop characteristics in the sole crop were similar to those in the Mbili-





In Zambia, studies on cereal/legume cropping systems continued with evaluating (i) the 
doubled-up legume technologies under CA, (ii) maize-pigeonpea-green manure cover crop 
systems (iii) pigeonpea ratooning, and (iv) different Gliricidia intercropping strategies. Field trials 
of these studies were established successfully. 
 
Studies are continuing on high-value off-season vegetable growing in screen houses under 
irrigation, including adjustments in the screen house characteristics to optimize microclimate 
conditions and determine the consequent economic benefits. The popularity of this technology 
is also being driven by the reduced use of chemicals to control pests and diseases common on 
crops grown in the open. 
 
A new approach to evaluating nutrient response (starting with nitrogen) and precision 
experiments is being applied in Malawi.  It involves the use of high resolution imagery through 
drone flights. The special camera generates Normalised Difference Vegetation Index (NDVI) 
which is used to quantify the photosynthetic capacity of plant canopies. These data are being 
processed to assess the effect of variable fertilization in the N-response experiments and on 
fields of farmers that surrounded the experiments. Additionally, moisture probes were installed 
in the experiments to establish the soil-water-nutrient relations. 
 
Livestock research has continued with the improvement of dual-purpose (egg and meat) chicken 
breeds in Kongwa, with the introduction of new Kroeler chicks for breeding purposes. In Babati, 
improving poultry productivity is through better housing and improved feeding. Dairy cows are 
also benefiting from improved feed made from introduced fodders and better stover processing. 
In Malawi, feeding trials and improved housing trials have been initiated for goats. Integrating 
livestock in the cropping systems improves their sustainability when the introduced forages are 
planned to improve soil fertility and soil erosion management, when the manures are recycled 
on land for the same purpose, and when waste of a feed source is reduced through better 
processing. Data on these and on the socio-economic implications are being assembled. 
 
Nutrition and food safety studies have continued to address formulation of recipes from the 
Africa RISING (AR) introduced nutrient-dense legumes, cereals, vegetables, and livestock 
products introduced by AR for the benefit of children. Analysis of different maize varieties 
showed differences in their nutritional composition. Similarly, the amount of edible matter 
removed during dehulling maize grain differs with variety. These observations are important in 
the formulation of recipes.  
 
Trade-off analyses can assist in identifying the feasibility of the field-level technology options 
described above. One such assessment using the Farm Design model explored alternative 
options for differently resource endowed farms to enhance their farm performances in terms of 
economic, environmental, and social indicators by combining the current farm resources with 
the AR interventions. Results show that the windows of opportunities and the preferred 
innovations depended on available land sizes, current cropping systems, and livestock 
ownership. The High Resource Endowed farms showed widest ranges of potential 
improvements in terms of operating profit followed by the Medium Resource Endowed farms 
while the Low Resource Endowed farms showed modest improvements. Using such models can 
be an effective tool in exploring windows of opportunity within smallholder farming systems 
and promotes discussion of future options for farm development between smallholder farmers 
and extension workers. 
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Studies on farmers’ perceptions of sustainable intensification (SI) and trajectories of change in 
Malawi have been completed and are being documented. A paper on farmers’ motivations for 
SI-related farming practices in Tanzania and Malawi is under development. Another on 
constructing typologies with a case study in Zambia related to the SIMLEZA activities has been 
accepted for publication in the PLOS ONE journal. Further analysis of typologies and possibilities 
for targeting related to extrapolation domains is being conducted with ARBES dataset from 
Tanzania and Malawi. 
 
Some partnerships with development institutions have already been described above, e.g., 
those involved in seed systems. Catholic Relief Services (CRS) have continued to support the 
scaling of maize-pigeonpea technologies in Zambia, reaching some 1500 farmers. CRS has 
further introduced a market aggregation system by village agents which will further aid in the 
aggregation of grain and sale to the buyers. The consequence is stimulation of wider technology 
uptake. CRS is also supporting a project in Arumeru District of Tanzania, entitled ‘Vegetable 
Business Hubs for the youth in Arumeru District, Arusha, Tanzania’, to assist young adults in 
accessing profitable and sustainable economic opportunities in vegetable value chains for 
improved livelihood. 
 
The AR team, led by CIAT, organized a 10-development institutions partners’ meeting to develop 
joint strategies for scaling-up sustainable intensified agricultural technologies. Different scaling-
up approaches are being applied by the development institutions. The meeting identified the 
need for them to work collaboratively around the common scaling approaches to achieve 
sustainable intensification. Also, the need and importance of working with extensionists were 
noted to ensure effective dissemination and the provision of microfinance to farmers so that 
they can adopt even the sophisticated technologies such as those of irrigation. The need was 
also noted for collaboration between technology providers and service providers, NGOs, etc. so 
that technologies can be disseminated to many areas. 
 
These “loose ends” activities were designed to keep partners engaged during the reporting 
period when there were limited resources.  Another engaging activity was to get from the 
partners documented evidence of the validated technologies to date. To this effect, a 
“Handbook of agricultural sustainable intensification approaches for farmers in East and 
Southern Africa” has been planned and preparation is under way. However, contributions to the 
draft handbook received from partners were in several cases unsatisfactory or completely 
lacking. Therefore, the timetable to complete the activity could not be adhered to.  
 
Similarly, poor performance of some partners can also be exhibited in the technical reports 
submitted to IITA and which have been used to compile this donor report. They have been often 
late despite timely reminders and the scientific quality in some cases leaves a lot of room for 
improvement. The inclusion in the partner sub-agreements of a clause about financial 










Africa RISING ESA project action sites 
Figure 1 shows the ESA-wide geo-referenced sites where Africa RISING implemented research or 
technology dissemination activities during the reporting period. 
 
 



















Implemented work and achievements per research 
outcome 
Outcome 1. Productivity, diversity, and income of crop‒livestock 
systems in selected agroecologies enhanced under climate 
variability 
Deploying new crop varieties for diverse crop‒livestock systems 
Groundnut 
The third evaluation of elite material, a requirement for variety release, is ongoing (Table 1). The 
groundnut candidate lines (ICGV-SMs 03519, 05650, and 02724) have a yield advantage of more 
than 60% over local checks. To fast track access to seed when these new materials are released 
breeder seeds are being multiplied. 100 kg of seeds of the three varieties were planted for 
bulking. Bulking seeds of ICGV-SM 83708 (Mnanje), already released in Tanzania but confined to 
Southern Tanzania, is also on-going. Africa RISING introduced it to Kongwa and Kiteto. Mnanje 
has wide adaptation and has been released in six East and Southern African countries.  
 
Pigeonpea 
Focus varieties are ICEAPs 00040 (Mali), 00554 (Ilonga 1) and 00557 (Ilonga 2). Mali has already 
been rolled-out through an informal seed system in which farmers are trained to produce and 
manage quality seed that are shared in their communities. The performance of Ilonga 1 and 2 is 
being validated in Kongwa and Kiteto and seeds are being bulked for deployment.  
 
Three candidate lines of sorghum (Gambela 1107, IESV 92028, and IESV 23010) and six of pearl 
millet (SDDV 96053, IP 8774, IP 96053, KAT PM2, IP 9976, and SMDV 94605) have been planted 
in Kongwa, Kiteto, and Iringa districts. 
 
Early, intermediate, and late drought tolerant (DT) new elite maize hybrids have been planted in 
the districts of Kongwa (two sites), Kiteto (one site), and Iringa (four sites) to evaluate their 
adaptability under semi-arid conditions. The experiments will enable us understand genotype × 
environment interactions and the stability and adaptability of test lines in these semi-arid zones, 
















Table 1. Locations of the 2017/2018 legume and dryland grain variety evaluation sites. 
    Crop and number of trials 
Region District Village  Pigeonpea Groundnut Sorghum Pearl millet 
Manyara Kiteto Kiperesa  1 1 1 1 
Manyara Kiteto Kiperesa  0 0 0 1 
Manyara Kiteto Njoro  1 1 0 0 
Dodoma Kongwa Moleti  1 0 1 1 
Dodoma Kongwa Laikala  1 1 1 1 





 0 1 1 1 
Dodoma Kongwa Mlali  1 on flat & 1 on ridges  1 1 0 
Dodoma Kongwa Mlali  0 0 1 0 
Dodoma Kongwa Chitego  1 1 0 0 
Dodoma Kongwa Manyusi  1 1 0 0 
Iringa IRA 
Rural 
Igula  1 on flat & 1 on ridges 1 1 1 
Iringa IRA 
Rural 
Igula  0 0 0 1 
Total   
 
 8 8 8 8 
Piloting informal seed systems (quality declared seed) 
Seed systems 
An informal system that operates via CSBs1, a mechanism of choice for scaling out seed and 
allied technologies of under-invested crops, is being applied. The focus crops are released 
varieties of pigeonpea, sorghum, and pearl millet, all newly introduced to Kongwa and Kiteto via 
Africa RISING. Seeds of these crops were provided to 1300 farmers in the 2016-2017 cropping 
season. These farmers have subsequently passed on seeds to secondary beneficiaries. Data 
collection is underway to establish the number of new farmers.   
 
Strategic partnership with Districts for scaling-out  
This is a follow-on activity from the 2016-2017 cropping season where Africa RISING partnered 
with Kongwa District Council to underpin their “kick hunger out of Kongwa’’ initiative. This is 
part of the community scaling efforts. In the 2016-2017 cropping season the District Council 
received 25 kg of sorghum seed and produced 500 kg of QDS. That seed was distributed to 165 




                                                           
1Community Seed Banks (CSBs) are village-based institutions managed by smallholder farmers for QDS multiplication 
and dissemination within their communities. The systems’ design is based on lender-borrower arrangement just the 
way it happens with commercial banking in which loans accessed are paid back with interest. In the case of seeds, a 
smallholder farmer who receives for instance, 10 kg of seed as start-up, will repay/ return twice the quantity (20 kg). 
In case of a CSB, seeds returned (i.e., 20 kg) are deposited to a centrally managed storage facility (seed bank) and the 
farmer (borrower) retains only excess seeds for own future production use. Seeds stored at the CSB are then 
distributed to new farmers in the next cropping season. 
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Dryland cereals and legumes  
Early generation seed of pigeonpea, groundnut, pearl millet, and sorghum are being bulked to 
underpin establishment of functional seed systems for the central semi-arid zones of Tanzania. 
Dryland Seed Co., a private entity based in Morogoro, is producing breeder seeds of the 
pigeonpea varieties ICEAP 00040 (Mali), ICEAP 0554 (Ilonga 14 M1), and ICEAP 0557 (Ilonga 14 
M2). Groundnut breeder seed for ICGV-SM 02724 and Mnanje are being multiplied at ICRISAT 
Malawi owing to the erratic season and will be shipped to Tanzania. 100 kg and 500 kg of each 
variety respectively, have been planted. Sorghum and pearl millet nuclear seeds of quantities 
ranging from 15 to 25 kg are being bulked for production of breeder seed. 
 
Maize 
The project is bulking seeds for parents of the AR-released QPM hybrids (CZH132019Q and 
CZH132003Q) for Tanzania. Bulked parent seed will be used to produce foundation seed. This is 
being done in collaboration with Meru-Agro Seed Co. that released these varieties together with 
CIMMYT, an Africa RISING implementer. Meru-Agro Seed Co. will subsequently produce certified 
seed for scaling out. 
 
In Malawi, a total of 6000 kg of groundnut basic seed and 4000 kg of soybean were procured 
from ICRISAT and IITA, respectively, distributed to skilled farmers and planted. Soybean 
inoculants were supplied to farmers. The crops are currently in the field (Fig. 2). About 2400 
“baby” farmers received QDS produced by farmers during the 2017 cropping season. Six 
graduate student experiments were established in Linthipe and Ntubwi to determine 
performance of farmer recycled seed (yield gap analysis - improved seed vs >5 generations 




Figure 2. Africa RISING field days attracted hundreds of farmers in Machinga District. Farmers 
who come to learn at such seed production fields concurrently learn good agronomy. Photo 




Performance of informal seed systems 
A beneficiary tracking study was conducted in Kiteto and Kongwa districts to assess performance 
of CSBs following the first 1300 farmers who received seeds (2016-2017 cropping season). 
Purposive sampling by crop was conducted to ensure crop representativeness. Interviews were 
conducted with 701 beneficiaries from five villages (201 for pigeonpea, 314 for sorghum, and 
186 for groundnut).  
 
The survey results show that yield for the three crops is low but still higher than for the local 
varieties used by farmers. The average grain yield was 634 kg/ha for groundnut, 592 kg/ha for 
pigeonpea, and 1482 kg/ha for sorghum.  Groundnut had the highest gross margin of 
US$ 286/ha in spite of its low yield. This can be attributed to its relatively competitive price. 
Sorghum had a gross margin of US$ 230/ha; pigeonpea had the lowest gross margin of 
US$ 90/ha due to a price drop following a price collapse in the Indian market. The survey also 
showed that the area under improved varieties was 750 ha for pigeonpea, 122 ha for 
groundnut, and 772.2 ha for sorghum. 
Improving legume seed delivery systems in Eastern Province of Zambia 
Breeder seed 
During the reporting period, ICRISAT embarked on providing breeder seed of the five released 
groundnut varieties and one pigeonpea variety to ZARI-Msekera for further bulking, as well to 
partners for their own seed production. In total, 7.4 ha of breeder seedfor all varieties were 
planted. The varieties produced were Wamusanga, Wazitatu, Lupande, MGV 6, and MGV 7. For 
pigeonpea. The 0.6 ha breeder seed field at ZARI-Msekera, which was planted last season, has 
been ratooned to produce fresh breeder seed. 
 
Additionally, IITA planted 1.5 ha of soybean (Kafue) and 0.3 ha of Mwembeshi at its research 
farm in Ngwerere, Lusaka, and another 1.5 ha of Kafue at Good Nature Agro Farm in Chipata, 
bringing the total area under breeder seeds to 3.3 ha; this is above the 3.2 ha target as stated in 
the work plan. As for cowpea breeder seeds IITA planted 2 ha of Namuseba at ZARI-Msekera in 
Chipata and another 0.5 ha at the IITA research farm in Ngwerere, Lusaka, bringing the total to 
2.5 ha against the target of 2 ha.  
 
Foundation seed 
Foundation seed of groundnut and pigeonpea were planned for production through partners. 
Groundnut and pigeon pea foundation seed directly produced by ICRISAT has been planted at 
Mthirakuwili Farm in Lundazi, where the area under groundnut is 2.0 ha and the ratooned field 
for pigeonpea seed is also 2.0 ha. Good Nature bought 1500 kg of Wamusanga and 300 kg of 
Lupande; Share Africa Zambia was provided 310 kg of MGV 7 and Wamusanga; and Farmer 
Outgrower Foundation (FOF) was given 300 kg of MGV 7 and Wamusanga. Therefore, in total, at 
least 2400 kg of breeder seeds across varieties was made available through purchase and 
project assistance for the production of foundation seeds. 
 
Instead of producing foundation seed, IITA had planted all its seed under the Africa RISING 
project as breeder seed (Class A) since there was enough early generation seed to multiply. 
Besides, ZARI, through their revolving fund, had given out 500 kg of soybean (Kafue) to trained 






As a seed company is yet to come on board to produce legume certified seed, the project used 
CSBs for the purpose of producing seed following a proven model of making high quality seed 
(QDS) available to farmers. About 900 kg of groundnut was taken by 180 farmers (157 women 
and 53 men) under this approach. This amount of seed could cover an estimated 15 ha. Some 
342 kg of pigeonpea seed were taken by 171 farmers (123 women and 48 men), which is 
estimated to have covered 34.2 ha assuming that all of the seed was planted at the correct seed 
rate.  
 
Breeder seed production is on track as all the varieties targeted for production have been 
planted. CSBs (Tables 2 and 3) will allow farmers’ access to QDS that they are producing right in 
their communities. Related to the multiplication of soybean breeder seed, IITA planted a total of 
3.3 ha, which is above the target of 3.2 ha; it also planted 2.5 ha of cowpea breeder seed against 
the target of 2.0 ha. 
 
Table 2. Number of beneficiaries under groundnut seed production through CSBs. 
District Male Female Total Seed quantity (kg) 
Chipata 21 49 70 350 
Katete 15 35 50 250 
Lundazi 17 43 60 300 
Total 53 127 180 900 
 
Table 3. Number of beneficiaries under pigeonpea seed production through CSBs. 
District Male Female Total Seed quantity (kg) 
Chipata 18 52 70 140 
Katete 11 19 30 60 
Lundazi 19 52 71 142 
Total 48 123 171 342 
 
Promoting good agronomic practices (GAPs) 
To impart knowledge and enhance adoption of the improved varieties and crop management 
practices for the target crops, ICRISAT established on-farm demonstration/learning plots in the 
target sites. These were 18 groundnut demonstrations (demos) (variety × crop management) 
involving five varieties (Wamusanga, Wazitatu, Lupande, MGV 6, and MGV 7), as well as 18 
pigeonpea demos using five varieties [ICEAP 00557, ICEAP 00554 (MPPV 2), ICEAP 1485/5, 
Mthawajuni, and ICEAP 01415/15]. 
Capturing farm diversity with hypothesis-based typologies 
Targeting of technologies to typologies 
A method for assigning new farms to existing typologies has been developed and tested for 
ARBES datasets of Tanzania and Malawi. Results presented at the ESA review and planning 
meeting [https://www.slideshare.net/africa-rising/using-typologies-for-technology-targeting] 
recommend that allocating technologies to farms should be guided by farm features, socio-
economic environment and biophysical conditions. The technologies should transition from 
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being described as “suitable for farm types” to “suitable for farms”. A paper on typology 
development has been accepted for publication[2]”. 
Outcome 2. Natural resource integrity and resilience to climate 
change enhanced for the target communities and agroecologies 
Land use suitability mapping 
A spatially-explicit analysis of long-term rainfall trends (37 years) in seven East and Southern 
Africa countries was undertaken, aimed at identifying changes in agricultural potential resulting 
from significant decreases or increases in rainfall. Maps on rainfall trends are intended to guide 
spatial targeting of CSA that are implemented in the AR program such as DT varieties and soil 
and water harvesting practices. This information is helpful in quantifying the magnitude of risks 
posed by climate change and variability but also for guiding prioritization of scarce resources by 
directing appropriate measures to zones with highest impact. Two contiguous zones with 
significant increase in annual rainfall (3 - 15 mm/yr) occurred in Southwest Zambia and in 
Northern Lake Victoria Basin between Kenya and Uganda (Fig. 3). The most significant decrease 
in annual rainfall (-19mm/yr) was recorded at Mount Kilimanjaro in Tanzania. Other significant 
decreases in annual rainfall ranging between -4 and -10mm/yr were observed in Southwest 
Tanzania and Central-South Kenya as well as Central Uganda and Western Rwanda. Results were 




Figure 3. Long-term (1981- 2017) trend in annual rainfall in East and Southern Africa. Blue 
areas show increase in rainfall while yellow to red tones reveal decrease. 
 
                                                           
[2]Alvarez S., Timler C., Michalscheck M., Andersson J.A., Paas W., Descheemaeker K., Tittonell  P., Groot J.C.J. (2018) 
Capturing farm diversity with hypothesis-based typologies: an innovative methodological framework for farming 
system typology development. PLOS ONE. 
2Muthoni, F.K., Odongo, V.O., Ochieng, J. and Hoeschle-Zeledon, I., 2018. Long-term trend in rainfall identify priority 
zones for targeting climate smart agricultural technologies in East and Southern Africa. Geophysical Research 




Climate-smart land management technologies 
Long-term effects of in situ water harvesting  
Studies are continuing in Laikala village, Kongwa District, on the effect of residual tied-ridging in 
which tied-ridges constructed and used during the 2015-2016 and 2016-2017 cropping seasons 
are compared with those constructed during the current cropping season (Fig. 4). Fertilizer 
treatments were two levels of applications, i.e., 0 and 40 kg of N/ha. In all experiments the test 
crop was the improved sorghum variety NACO Mtama 1, a variety highly adapted to semi-arid 
conditions. The crop was planted in January 2018 at a spacing of 0.3 m within row and thinned 
to 2 plants per hill. Two sets of the same experiment are hosted by Mr Kalebi Mbelesero and Mr 




Figure 4. Africa RISING researcher (Antony Kimaro to the left) together with a trial host farmer, 
Kalebi Mberesero, inspect a sorghum crop at Laikala, planted in a field under annual tied 
ridging. In spite of the prolonged dry spell experienced in February 2018 the crop was well 
established. Photo credit: Elirehema Swai/ARI Hombolo. 
 
In Malawi, research trials and demos were established as described in Table 4 below.  Funding 
from USAID Malawi mission facilitated the maintenance of long-term experiments in Linthipe 
and Golomoti.  Africa RISING is facilitating implementation of more than 2000 baby trials across 













Table 4. New and continued SI mother trials in over 40 villages in Malawi. 




Water and Nutrient 
management (WNM) 
Residue management N-response TOTAL 
2016/17 18 13 17 4 0 52 
2017/18 16 7 12 4 8 47 
Discontinued 2 6 5 0 - 13 
Added - - - - 8 8 
 
Notes: SI mother trials - based on a broad range of technologies that farmers choose from - less prescriptive. Simplified SI trials - these have fewer treatments based on what 
are considered to be silver bullets. The highlight of these is the groundnut-pigeonpea doubled-up option that seems to be the most promising. WNM - water conservation 









During the 2017-2018 cropping season, 18 farmers installed Fanyajuu/chini terraces in their 
fields as part of farmer-led demos on water harvesting technologies. The technology was put to 
the test by the heavy rains received in January 2018; Figure 5 shows their ability to minimize soil 





Figure 5. A farmer inspects her field after a heavy rain downpour in Mlali. The field had a 
fanyajuu terrace constructed as the first line of defence for soil erosion control. Photo credit: 
Elirehema Swai/ARI Hombolo. 
 
Research on doubled-up legume technologies under CA 
In Eastern Province of Zambia, all five doubled-up legume trials (both maize and legume phase) 
were established in time (December) and at a good standard (Fig. 6). They have been visited 
during the field tours and regularly by the Project Manager from ZARI. Interestingly, the legume 
phase showed no advantages under CA for pigeonpea and groundnut in this year and we are yet 
to understand the yield implications at harvest. Field days are planned for April to highlight the 













Figure 6. Doubled-up legume systems during early crop establishment in Sinda (left) and 
Lundazi (right). Photo credit: Christian Thierfelder/CIMMYT. 
 
Enhancing resilience adaptation through cereal/legume cropping systems 
The planned six on-farm trials were initiated in Sabilo, Ayamango, and Endanoga villages with 
varying agro-ecological conditions in Babati. The trials, two per village, are testing options for 
increasing pigeonpea productivity within the maize-pigeonpea systems.  The trials have seven 
treatments each, with farms as replicates, as follows: 
1. Maize planted at 25 cm by 90 cm. No legume.  
2. Maize planted at 25 cm by 90 cm and pigeonpea at 50 cm between maize rows. No 
coppicing.  
3. Maize planted at 25 cm by 90 cm and pigeonpea at 50 cm between maize rows. Maize 
will be coppiced at physiological maturity.  
4. Bean-pigeonpea intercropping (doubled-up legume). 
5. Maize planted at 50 cm by 90 cm (two plants per hole) and pigeonpea at 50 cm between 
maize rows. Maize will be coppiced at physiological maturity.  
6. Two rows of maize (planted at 25 cm by 30 cm), one row of beans and one row of 
pigeonpea (“Mbili-Mbili intercropping”). No coppicing.  
7. Meru 513 maize planted at 25 cm by 90 cm and pigeonpea at 50 cm between maize 
rows. No coppicing. Maize variety has vertical leaf architecture. 
 
Except for treatment 7, maize planted was Meru 515 variety. 
 
An early season drought resulted in the re-establishment of trials in Endanoga, with gap-filling 
required in other fields. Crops in all sites recovered well following good rains in March.  
 
By the end of March, maize is at tasselling and silking stages depending on the agro-ecology (Fig. 
7). The general maize conditions are good. Sole maize crop, in the majority of trials, is 
performing as well as the Mbili-Mbili system, with the two systems displaying the best 
physiological development compared to the rest of the treatments. Pigeonpea are growing well 
especially under doubled-up legume treatments and Mbili-Mbili system. This can be attributed 
to the presence of adequate space within these two systems compared to the common 
intercropping system. Beans, although initially affected by drought, are podding in all villages 
except Sabilo where they are already mature because the season began earlier than in other 




Following strong engagements with the extension system in Babati, and anticipating continued 
engagement for impact, extra trials are being undertaken in additional villages of Orngadida and 
Tsamatsi, and extension staff has been facilitated to install demos at their village offices to act 




Figure 7. Crops under trials at different periods after planting during the 2018 cropping season. 
Photo: Job Kihara/CIAT. 
 
Evaluating maize-pigeonpea systems in 24 on-farm GMCC trials 
In Eastern Province of Zambia, out of 24 on-farm trials, 21 were successfully established; the 
remaining trials could not be established in time owing to the long dry spell, which affected all 
crops germinating in early January 2018. The successfully established 21 GMCC trials had some 
key messages. Pigeonpea were more drought resistant than maize crops and managed to 
survive the long dry spell more effectively than maize. This led to the suppression of maize in 
the intercropping systems and beneficial growth of pigeonpea. Although maize yields will be low 
in some communities, pigeonpea grain yield will compensate. 
 
Due to the slow start of pigeonpea, the competition with maize is normally smaller so that 
farmers will benefit more from this combination than, for example, maize-lablab. In addition, if 
pigeonpea will be harvested only for grain at harvesting time and the biomass is left standing, 
there is a good possibility that it can provide additional fodder and cattle and goats will be able 
to browse some of the green leaves during the dry season. At the onset of the new cropping 
season, the remaining green leaves of pigeonpea can then be applied to the soil to make use of 
their high N content and also provide groundcover in CA systems. 
 
Evaluating ratooning trial at Msekera Research Station 
An on-going maize ratooning trial was established at Msekera Research Station in Eastern 
Province of Zambia using the treatments and ratooning strategies from 2017 (Fig. 8). This 
interesting trial will generate information on managing pigeonpea much more effectively in 
future years. Some of the insights have already been taken up by CRS. Generally, ratooning is a 
very effective strategy to re-establish pigeonpea. However, it is important to keep competition 
low between the pigeonpea and maize to avoid overshadowing of maize. Preliminary results 
suggest that ratooning at pigeonpea harvest and again at maize seeding time and/or ratooning 
once at maize seeding time will give the greatest return on maize as the fresh maturing leaves 
have most of the available nitrogen and will directly benefit maize. Uprooting pigeonpea at 
harvest time in July/August and replanting it will not provide many benefits to the following 
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maize crop except maybe some moisture conservation. Most of the nitrogen will have volatilized 




Figure 8. Strategies to manage pigeonpea at Msekera. Uprooting and replanting (left), 
ratooning and reshooting (right). Photo credit: Christian Thierfelder/CIMMYT. 
 
Evaluating and packaging maize-lablab systems in 24 on-farm GMCC trials 
Maize-lablab systems have been evaluated both on-station at Msekerain, Eastern Province of 
Zambia, and in 21 successfully established on-farm trials. This year, the lablab systems 
established much better than last year (Fig. 9), partly owing to slower and stunted maize growth 
that allowed better lablab development but also because of late rains in March that benefited 
the late growth of lablab. It is foreseen that intercropping systems planted with lablab will be 
amongst the most successful maize-legume treatments in the on-farm and on-station GMCC 
trials this year. However, most of the residual benefits from the last year have disappeared 
because of freely grazing animals and veld fires which destroyed at least half of the lablab 
residues. Community-based interventions will be required to reduce the pressure on lablab crop 
residues, which are critical for improving soil fertility and maize yields. Alternatively, fields need 
to be fenced with live fences to keep out free roaming livestock and this will be likely to be 








Figure 9. GMCC on-farm trials in Chipata, Eastern Province, Zambia, implemented jointly by 
MAWA/CIMMYT/GRT/ZARI showing a maize/lablab intercrop. Photo credit: Christian 
Thierfelder/CIMMYT. 
 
Evaluating different Gliricidia intercropping strategies at Msekera Research Station 
One on-station trial was continued at Msekera Research Station in its Year 3.  The trial was 
successfully established and amplified with a full rotational system. The treatments have been 
changed to a) full maize-groundnut rotation; b) maize/Gliricidia (intensive spacing) - groundnut 
rotation; c) maize/Gliricidia (dispersed spacing) – doubled-up legume system rotation. There 
was an initial misunderstanding and all groundnut treatments were converted to the doubled-
up legume system. However, this was corrected in January to what it should be. The Gliricidia 
trees are now well established and application of Gliricidia leaves is anticipated to add to the 




Figure 10. Topdressing in Gliricidia trial in January (left) and crop stand in the rotational 




Opportunities for enhancing water resource management 
Within the Gallapo and Seloto villages of Babati District, Africa RISING successfully rolled out 16 
on-farm demos of two vegetable varieties (green pepper and tomato) as planned in a follow-up 
season (Fig. 11). The trials were planted 2 February and field data collection is currently ongoing 
on microclimatic variables of relative humidity, wind speed, air temperature, and soil moisture 
variation using automated sensors both inside and outside the screen house. These data will 
help in deriving water use efficiency trends and productivity of vegetable varieties both inside 
and outside screen houses. 
 
Cost-Benefit Analysis data for vegetable production with irrigation are being implemented by 
farmers. The data will subsequently be pulled from farmers’ records and analyzed. Included are 
data on refilling reservoirs (at least twice every week) and on opening/closing of water valves 
from the reservoir (an average of about 20 times /day) that are being collected to provide 
information on the costing of labor inputs and provide a more complete story around the 
economic benefits on water and labor dynamics of out-of-season irrigation options for high-




Figure 11. Contrast of vegetable production inside and outside the screen house. Note the 
automated weather station in the middle foreground for microclimatic data collection. Photo 
credit: Justus Ochieng/WorldVeg. 
Options for management of soil fertility through application of mineral fertilizers 
and animal manures 
Eight N response and precision experiments were established along a climate gradient in 
Golomoti, Ntubwi, Msanama, and Nyambi villages of Malawi, following a protocol below (Table 
5).  Protocols were re-designed owing to severe drought in January 2018.  Moisture probes were 
installed in these experiments to study soil-water-nutrient relations. Another eight residue and 
N management trials were established in Machinga and Mangochi districts. Monitoring and data 
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collection are on-going, including use of high resolution imagery (Fig. 12) by means of drone 
flights. The special camera generates NDVI which is used to quantify the photosynthetic capacity 
of plant canopies. These data are being processed to assess the effect of variable fertilization in 
the N-response experiments and on fields of farmers that surrounded the experiments. 
 







Figure 12. Multi-resolution imagery in Nyambi EPA, Machinga District, February 2018. 
Trade-off analysis on the use of locally available organic nutrient resources and 
fertilizer 
Continuing degradation of soil fertility and the extinction of communal resources are linked to 
low crop yields and high poverty rates among the smallholder farmers. Alternative 
intensification options such as the use of improved seeds, phosphorus-based fertilizers, and 
manure in maize-pigeonpea intercrop, and tomato as a new crop have been proposed by the 
Treatment Basal NP
N top dressing as 
amm nitrate Basal N and P
side dress 1 
(4 WAE)
side dress 2 
(6 WAE)
side dress 3 
(8-9 WAE) Total N
1
Control -P only 
as SSP 0 0:21 0
2 NP(23:21) 0 23:21 23
3 NP(23:21)  +23 N 23:21 23 46
4 NP(23:21)  +46 N 23:21 23 23 69
5 NP(23:21)  +69 N 23:21 23 46 92
6 NP(23:21)  +92 N 23:21 46 46 115
7 NP(23:21)  +115 N 23:21 46 46 23 138
8 NP(23:21)+ 
Micronutrients
 +69 N 23:21 23 46 92
9 NP(23:21) Variable N 23:21 var var var var
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Africa RISING project to improve farm productivity. The feasibility of these field-level options 
needs to be assessed at the farm-scale to give insight into the interactions between crops, soils, 
animals and the household. The farm-scale model, FarmDESIGN, was used to explore alternative 
options for differently resource endowed farms to enhance their farm performances in terms of 
economic, environmental, and social indicators by combining the current farm resources with 
the AR interventions. Two sample farms of each farm type were selected. Data for the current 
farms were obtained from a previous study while data for the novel interventions were 
gathered from literature reviews and ongoing research experiments. 
 
Results show that the windows of opportunities and the preferred innovations depended on 
sizes of available land, current cropping systems, and livestock ownership. The High Resource 
Endowed farms showed the widest ranges of potential improvements in terms of operating 
profit followed by the Medium Resource Endowed farms; the Low Resource Endowed farms 
showed modest improvements.  In terms of operating profit and soil organic matter 
improvements were possible by reducing the area under the currently grown crops and 
adopting the AR interventions. However, often strong trade-offs with household leisure time 
were evident due to the high labor demand of these inventions. Cultivation of the high value 
tomato crop with its characteristic low soil organic matter inputs created strong trade-offs 
between operating profit and organic matter balance. Adopting the new practices of maize-
pigeon pea intercrop, maintaining or slightly increasing animal numbers as well as incorporating 
a portion of the crop residues into the soil played key roles in increasing organic matter balances 
on all farm types. The interactions with farmers allowed virtual experiential learning to take 
place and provided evidence that the farmers found the simulation outcomes credible and 
meaningful. It is concluded that the model is an effective tool in exploring windows of 
opportunity within smallholder farming systems and promotes the discussion of future options 
for farm development between smallholder farmers and extension workers. More information 
on this work may be found at: 
https://www.dropbox.com/s/901g0isjizzecen/Thesis_Godlove.pdf?dl=0  
Deploying integrated community breeding for resilient and more productive 
poultry in Kongwa and Kiteto districts 
Deployment of improved dual-purpose breeds 
This work builds on the 2016-2017 poultry improvement activities in which 400 SASSO chicks 
were distributed to eight farmers in Mlali, Kongwa District. We tracked Lead farmers who have 
used their poultry stock for further breeding (Fig. 13). From that poultry stock in 2017-2018 
season we have introduced Kroeler chicken breed (a dual-purpose chicken for meat and eggs) 
for further improvement of selected hens available with Lead farmers. These Kroeler chicks are 
being reared for further breeding. When the new Kroeler chicks mature and are ready for 






Figure 13. Community breeding activities at Mlali (left-Kroeler chick from a local brooder of a 
host farmer in Mlali and right-selected cross-breeds of local and improved chicken breeds). 
Photo: Chrispinus Rubanza/UDOM. 
Integrating livestock into cropping systems 
Some activities on livestock integration were initiated and are being implemented in Babati 
during the reporting period, as follows.: 
1. Initiating the contracting process for developing farmer extension materials to provide 
information on the growing and use of improved forages, improved use of crop residue-
based rations, and improved poultry housing. 
2. Initiating a study to evaluate the costs and benefits of using improved forages and crop 
residue-based rations in livestock feeding.   
3. Drafting manuscripts on (i) management of free range local chickens, (ii) sustainability of 
mechanized forage chopping, and (iii) evaluation of improved Napier grass accessions. 
4. Analyzing data from the improved housing and supplementary feeding of free range 
local chickens. 
Feeding and housing for goats 
In Malawi, on-station goat feeding trials are being conducted at LUANAR and three demo 
housing pens were established in Linthipe, Golomoti, and Ntubwi villages. Farmers in Ntubwi 
have gone beyond learning at the main demo pens; 39 households have constructed their own 













Outcome 3. Food and feed safety, nutritional quality, and 
income security of target smallholder families improved 
equitably (within households) 
Improving nutrition of children under 3 years 
1000-day nutrition studies underpinned by consumption of nutrient-dense legumes and 
cereals and aflatoxin-free diversified nutritious food. These are on-going studies in Mlali 
village, using an earlier cohort of parents and children recruited for the study. Specially 
formulated diets are being used that are based on cereals and legumes promoted by Africa 
RISING, and other complementary foods that constitute the six major food groups and good 
hygiene. Data collection on anthropometric measurements of children fed on the new recipes is 
ongoing. Additionally, as part of outreach, mothers have been trained on the importance of 
good nutrition and balanced diets (Fig. 14) and on local production of vegetables to supplement 




Figure 14. Mothers under training on importance of good nutrition and balanced diet in Mlali, 











Linking postharvest management technologies with maize grain waste and safety 
Evaluation of the effects of improved shelling, drying, and hermetic storage of grain on 
mycotoxin contamination 
168 samples were collected, processed, and shipped for analysis to Centre for Analytical 
Chemistry Department of Agro-biotechnology (IFA-Tulln) University of Natural Resources and 
Life Sciences, Vienna. 
 
Comparative evaluation of the physico-chemical and nutritional properties of improved and 
traditional (farmer-preferred) maize varieties 
Six locally adapted and six improved varieties were obtained from farmers in two villages 
located in different AEZs and analyzed for nutritional and technological properties. Findings 
show that maize varieties cultivated in the two sites varied in their nutritional composition with 
respect to contents of protein (7.6 - 10.2 g/100 g), fat (3.4 - 5.3 g/100 g), fiber (3.0 - 4.6 g/100 g) 
and minerals (0.8 - 1.3 g/100 g) (Fig. 15) as well as starch content. It is possible that these 
differences are due to interaction effects of variety, agronomic practices, and agro-climatic 
conditions although this interaction is yet to be clearly demonstrated. 
 
Maize is usually cultivated for an energy (carbohydrates) source in diets. However, in 
communities where dietary diversity is low, the contents of key nutrients in the maize are vital 
in alleviating malnutrition. The daily per capita consumption of maize in Tanzania is estimated at 
200 g, which would be equivalent to 15 - 20 g of protein, 6.8 -10.6 g fat, 6 - 9 g fiber, and 1.6 -2.6 
g total minerals based on the present findings. The recommended dietary intake (RDI) of protein 
is 50 g/day. The varieties with the higher protein contents, e.g., Seedco and 511, could thus 
supply about 40% of the RDI if promoted in Sabilo. Corn oil in an important source of 
polyunsaturated fatty acids including Linoleic acid (58 g/100 g) and Linolenic acid (1 g/100 g) 
whose adequate intakes (AI) are about 12 and 1.4 g/day, respectively. The varieties containing 
high fat, e.g., Stuka (improved drought resistant variety) would thus be able to make available 
about 6 g Linoleic acid and 0.1 g Linolenic acid or about 50% and 7.5% of the recommended 
daily adequate intakes, respectively. Fiber plays an important role in gut health; the 
recommended dietary allowance (RDI) is 30 g/day; the high fiber varieties, e.g., Akibalu and 
Mehh (locally adapted varieties in Mlali and Sabilo, respectively) could supply about 30% of the 
RDI. The total mineral content comprised phosphorus (35.2%), potassium (38.2%), calcium 
(5.7%), magnesium (12.6%), sodium (7.0), iron (0.6%), copper (0.2%), manganese (0.1%) and zinc 
(0.5%). The RDI or AI of these elements are phosphorus 800 mg/day, potassium 4.7 g/day, 
calcium 1.2 g/day, magnesium 350 mg/day, iron 10 mg/day, copper 30 µg/day, manganese 2 
mg/day, and zinc (10 mg/day). Based on these values and daily per capita maize consumption of 
200 g, the requirements for iron, zinc, copper and manganese would be met. The dietary needs 
for calcium would be met 7-12%; potassium 57-93%; phosphorus 13-21%; and magnesium 70 -













Figure 15. Nutritional composition of various maize varieties; whole grain.  
 
The process of dehulling maize grain before milling removes the hull and part of the germ. 
Figure 15 shows that the amount of edible matter removed during the process differs with 
variety (13.6 -28.4 g/100 g). This could be related to differences in grain size, shape, and 
















Figure 16. Amount of edible matter removed (weight loss) during dehulling of maize grain. 
Outcome 4. Functionality of input and output markets and other 
institutions to deliver demand-driven sustainable intensification 
research products improved 
Exploring ICTs for linking farmers to markets (input and output) 
Inclusion of vegetable short messaging in Mwanga 
We noted that it would be a missed opportunity not to use the existent MWANGA Platform to 
communicate with vegetable farmers in Babati on needed agronomy practices, market prices, 
and other climate-related services. As a result, for this work, we are taking advantage of the 
MWANGA Platform as both a link to farmers and a dissemination tool with targeted messages 
while sharing lessons learnt. At the end, the results from the cost-benefit analysis for vegetable 
production under irrigation will also be shared through Mwanga to reach higher numbers. In the 
near future, a pending activity on social participation in groups and key informant interviews will 
also benefit from the Mwanga Platform as a means of reaching targeted audiences by prior 
sharing with them specific dates of the meeting and the meeting objectives.  
 
Project funds are being used for short code communication and payment of the services to the 
mobile company for the Mwanga Platform as well as for acquisition of information such as 








Outcome 5. Partnerships for the scaling of sustainable 
intensification research products and innovations 
Studies on scaling 
A mid-season survey was conducted in Dedza, Ntcheu, and Machinga districts during February 
2018 to track farm sizes, cropping patterns, and diversity in an effort to identify proportions of 
land allocated to legumes on farms and how these relate to farm sizes. Data are being analyzed. 
Partnerships for scaling 
The AR vegetable team participated in a partnership meeting with CRS in Dar-es-Salaam at the 
IITA offices. As a result of the meeting, a new WorldVeg-CRS project has been born. The project 
is entitled ‘Vegetable Business Hubs for the youth in Arumeru District, Arusha, Tanzania’. The 
project value is 97,613 USD for 15 months from September 2017 to December2018. The goal of 
the project is assisting the youth to access profitable and sustainable economic opportunities in 
the vegetable value chains for improved livelihood in Arumeru District. 
 
A development partners’ meeting was held on the 28/2/18 and attended by a total of 28 
partners from 10 institutions/organizations out of the 11 which were visited in September 2017 
(Fig. 17).  One of the partners (BCA Grain and Feed) could not attend because of absence from 
the country. The meeting had the overall objective to develop joint strategies for scaling-up 
sustainable intensified agricultural technologies and also included extension staff, policymakers, 
and researchers. The specific objectives were as follows: 
 
• To provide an opportunity for the partners working on or providing services for the 
promotion of sustainable intensified agriculture in Babati District to know one another 
and thereafter encourage networking. 
• To share progress of sustainable agriculture technologies/innovations and services 
provided by the different partners in Babati District. 
• To develop joint strategies/mechanisms to scale up the sustainable intensified 
agricultural technologies and/services in the district. 
 
Table 6 shows the main activities and scaling strategies used by each of the 10 development 
partners. Overall, the following are the resulting clusters for scaling resulting from the 
discussions:  Demo plots (WADE Rain East Africa, World Vision, Balton Tanzania Ltd, IRRICO 
International Ltd); Capacity building (Balton Tanzania Ltd, IRRICO International Ltd, Farm Africa, 
AGRA, FIDE, COSITA, World Vision, WADE Rain East Africa, MVIWATA); Linking farmers to input 
suppliers and other stakeholders (Balton Tanzania Ltd, IRRICO International Ltd, World Vision, 
AGRA, COSITA, Mount Meru Millers, MVIWATA); Smart irrigation (COSITA, WADE Rain East 
Africa); Contract farming (Farm  Africa, Mount Meru millers); Dissemination (IRRICO 
International Ltd, AGRA, Balton Tanzania Ltd, FIDE, Farm Africa, COSITA); Rain water 
harvesting/construction of water storage facilities (FIDE, IRRICO), GAPs (Mount Meru Millers, 
Balton Tanzania, MVIWATA, AGRA); Vegetable production/animal husbandry (COSITA, World 
Vision, FIDE); Partnership (Farm Africa); Markets (crops and livestock)(World Vision). and Group 




The meeting identified the need for development partners to work collaboratively around the 
common scaling approaches to realize sustainable intensification. Also, the need and 
importance of working with extensionists were noted to ensure effective dissemination and the 
provision of microfinance to farmers so that they can adopt even the sophisticated technologies 
such as those of irrigation. In addition, the need for collaboration between technology providers 





Figure 17. Participants in the AR development partners meeting held on 28 February 2018 at 
the White Rose hotel in Babati, Manyara, Tanzania. Photo credit: Job Kihara/CIAT. 
 
In Eastern Province of Zambia, the project partnered with CRS to scale the maize-pigeonpea 
systems to 1500 farmers in various locations of Chipata and Lundazi districts. Transfer of 
technologies was largely facilitated by our partnership with CRS and not handled by Africa 
RISING directly. CRS out-scaled the maize-pigeonpea systems to more than 1500 farmers 
through a pass-on system. Farmers interested in scaling activities were given 5 kg of pigeonpea 
seed (variety Mwaiwathuhalimi, ICEAP 0557) to plant on their own fields. Training of farmers to 
support the planting of the fields by CRS and GRT staff was conducted under their own funding. 
CRS also guaranteed a buyer for these to farmers which strongly encouraged the planting of 
pigeonpea. CRS has further introduced a market aggregation system by village agents which will 











Table 6. Main activities and scaling strategies used by each of the 10 development partners. 
S/N Development 
Partner 
Location Contacts Main activities Main scaling-up strategies 
1.  Wade Rain 
East Africa Ltd 
Usa River, 
Arusha 
PO Box 33 Usa river – 




-Provision and training on 
irrigation facilities 
-Demo plots and training on use of drip 
kit 
2.  Mount Meru 
Millers 
Arusha PO Box 7094 Arusha 




- Introduction of improved 
seeds of sunflower, soybean, 
and sesame 
-Training on GAPs 
-Purchase of produce from 
farmers for processing 
-Breeding seeds, which are high 
yielding, early maturing, disease and 
pest tolerant 
-Linking to input suppliers and contract 
farming 
3.  MVIWATA 
Manyara 
Babati PO Box 446 Babati 
Tel: +255 27 2530385, 
+255 788 466966; +255 





-Formation and strengthening 
of farmers’ groups and 
networks 
-Capacity building in GAPs for 
farmers 
-Link farmers with input suppliers, 
financial institutions, markets, SMS 
information system and other methods 
-Mobilize farmers into groups for easy 
adoption of alternative energy sources 
and other agronomic aspects and 
postharvest 
4.  World Vision 
Tanzania 
(Babati) 
Babati PO Box 275 Babati 
Tel: +255 27 2549252-
8, +255 783 444231, 




-Capacity building and 
promotion on use of GAPs  
-Facilitating linkage to markets 
and financial facilities 
-Capacity building in GAPS, use of 
farmer groups, rain water harvesting, 
and demo plots 
-Linking farmers to input suppliers, 
crop and livestock markets 
5.  Community 
Support 
Babati P.O. Box 558 Babati -Training on good agricultural 
practices 
-Capacity building in gaps, K- plus, ICT, 









Tel: +255 27 2530747, 






-Capacity building in 
agricultural value chain 
-Capacity building in nutrition 
issues 
-Smart irrigation 
-Dissemination: GAPS, demos, K-plus, 
orange-fleshed sweetpotato, iron-zinc 
rich common bean 
-Linking to input suppliers, traders, 
research organizations 
-Small animal husbandry demos 
6.  Farm Africa Babati PO Box 675 Babati 




-Mobilizing farmers into groups 
-Capacity building in post- 
harvest issues 
-Linking farmers with markets 
and financial institutions 
-Capacity building in demos, post- 
harvest 
-M4p model 
-Market enhancement, group 
aggregation, contract farming, K- plus, 
G-soko, e-soko 
-Dissemination through Lead farmers, 
extension staff, local media, 
partnerships 
7.  Friends in 
Development 
(FIDE) 
Babati PO Box 529 Babati 





-Capacity building and 
promotion on use of GAPs  
-Capacity building: groups mobilization, 
GAPS, processing, study tours, rain 
water harvesting, vegetable production 
-Animal husbandry: breed selection, 
fodder, cowsheds 
8.  Balton 
Tanzania 
Limited 
Arusha PO Box 14666 Arusha 




-Distribution of fertilizers, 
pesticides, seeds, sprayers, 
irrigation facilities, and 
greenhouse structures 
-Capacity building: demos, GAPS 
-Dissemination through seminars, 
agricultural shows 






Location Contacts Main activities Main scaling-up strategies 








PO Box 10947 Arusha 




-Provision of irrigation facilities -Linkage to markets, financial 
institutions 
-Capacity building in group formation, 
demo plots, technical support 
-Dissemination through exhibition, 
demo plots 
-Construction of water storage facilities 






PO Box 6024 Arusha 
Tel: +255 754 380115 
E: 
sdnlyimo@yahoo.com 
-Capacity building and 
promotion on use on GAPS  
-Facilitating linkage to markets 
and financial facilities 
-Dissemination of technologies through 
field days, demos, agricultural shows, 
communication materials 
-Capacity building 
- Linking to inputs and outputs markets, 












Table 7. Short-term training, and field days, offered in ESA projects during the October 2017 to 
March 2018 period. 
Subject of training/Field day Lead institution Category 
Short-term training   
Rearing, housing, feeding, 
nutrition, and disease 
management 
UDOM Kroeler farmers 
Importance of good nutrition and 
balanced diet, and vegetable 
production 
ICRISAT, SUA Mothers 
Field days MSU, DAECC Stakeholders - variable 
Field days; farmer feedback MSU Farmers 
ToT refresher training MSU Seed farmers 




Africa RISING Global Climate Change Mitigation (Zambia) 
(Impact of Sustainable Intensification on Landscapes and Livelihoods, SILL) 
 
The project will be further extended until November 2018 to  
 
• Attend the conference on Forests and Livelihoods: Assessment, Research, and 
Engagement, in October 2018 in Copenhagen, Denmark. Title of the presentation: 
Energy Security for Sustainable Livelihoods in Southern Africa 
• Present the findings of the project to the communities in Zambia 
 
Ongoing communication with partners and stakeholders 
The project team maintained regular communication with project partners and stakeholder 
organizations throughout the reporting period regarding data and structural aspects of the 
model. 
 
Update SILL system dynamics model with data from ILUA II report 
The original final report from the SILL project was based on a model with baseline data from the 
Integrated Land Use Assessment (ILUA) I report from 2008; the objectives of the ILUA II initiative 
were to update the land use classification categories used in the assessment. The release of the 
ILUA II report by the Government of Zambia was delayed for many months, and there were 
changes in the land use classifications that required reconciliation. 
 
The discrepancies across the two data sets were reconciled, and data from the ILUA II report has 
been built into the model as baseline data (which now involves a baseline of 2015, instead of 
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2010, per the final report of the SILL project). The report from this activity was submitted to 
USAID as an addendum to the final report (Brugnone, N., L. Schmitt Olabisi, and R. B. 
Richardson. 2018. Impact of Sustainable Intensification on Landscapes and Livelihoods. 
Addendum B: Updated Provincial-Level Deforestation Models.) 
 
Development of finer-scale model, such as a Game Management Area (GMA) 
R. Richardson and L. Schmitt Olabisi traveled to Zambia in July 2017 to conduct key informant 
interviews and focus group discussions with community groups with the objective of developing 
a finer-scale system dynamics model. The project team conducted interviews and focus group 
sessions in Lupande Game Management Area (GMA) with a variety of stakeholders, including 
the extension officer from the Department of National Parks and Wildlife, lodge operators, a 
village chief, two groups of village headmen/women, a women’s cooperative group, and 
representatives from TetraTech (TGCC) and BioCarbon Partners. 
 
There is widespread human-wildlife conflict throughout the region, especially elephants 
trampling on fields and causing crop losses but there is little data available on wildlife 
populations, poaching, or incidence of conflict. These data gaps represent a barrier to 
developing a finer-scale system dynamics model of agricultural-environmental linkages. 
 
Reports/publications 
The following report from the updated system dynamics model was submitted to USAID: 
• Brugnone, N., L. Schmitt Olabisi, and R.B. Richardson. 2018. Impact of Sustainable 
Intensification on Landscapes and Livelihoods. Addendum B: Updated Provincial-Level 
Deforestation Models. Produced by Michigan State University; published by IITA. 
 
The project team has one forthcoming manuscript in press: 
• Richardson, R.B., L. Schmitt Olabisi, K.B. Waldman, and N. Sakana. 2018. Using 
participatory system dynamics modeling of agricultural-environmental systems in a 
developing country context. In: Innovations in Collaborative Modeling, M. McNall, ed. In 
press, Michigan State University Press. 
 
The project team has one draft manuscript in preparation for publication: 
• Richardson, R.B., L. Schmitt Olabisi, K.B. Waldman, and N. Sakana. 2018. Modeling the 
landscape-level implications of farm-level sustainable intensification in Zambia. In 
preparation for submission to Agriculture, Ecosystems and Environment. 
 
Lessons learned 
From our July 2017 research activities, it became readily apparent that there are significant 
conflicts related to human-wildlife interactions in the GMA, including widespread crop losses 
from elephants trampling through crops as they migrate in and out of South Luangwa National 
Park, along with occasional human injury and death. Crop losses and revenge killing of elephants 
continue to occur and increasing population in the GMA is driving more land clearing for 
agriculture, while poverty in the outlying areas of the GMA (farther from the parks) continues to 
be severe. 
 
There appears to be shared agreement that the problem is getting worse over time, in part due 
to increasing elephant populations, and increasing human population from in-migration. There 
is a great deal of blaming and finger-pointing among stakeholder groups, most of whom do not 
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interact with or trust one another and have negative things to say about other groups. These 
dynamics have the potential to undermine land-use planning and conservation and livelihood 
strategies that USAID is supporting in the region. We propose the use of Transformative 
Scenario Planning, a process for conflict resolution involving participatory processes of 
engagement to address these issues. Such a process is outside the budget constraints of the 











































Challenges and proposed actions 
Lack of adequate funding from the donor has been the major challenge during the reporting 
period. Only a reduced work plan could be implemented that addressed “loose ends” in 
research that could be tied up within the reporting period.  
 
This was particularly unfortunate because on 1 September 2017 a Farming Systems Research 
Specialist had joined the project to guide the researchers of the different disciplines in 
implementing research from a true systems perspective and to implement own research with a 
specific focus on systems re-design for sustainable intensification outcomes. 
 
These “loose ends” activities were designed to keep partners engaged during this low funded 
reporting period.  
 
Another engaging activity was the documentation of the scientific evidence of the validated 
technologies to date. To this effect, a “Handbook of agricultural sustainable intensification 
approaches for farmers in East and Southern Africa” has been drafted. A roadmap for this 
activity had been developed and agreed upon. However, contributions to the draft handbook 
received from partners were in several cases unsatisfactory or completely lacking. Therefore, 
the timetable to complete the activity could not be adhered to. The livestock team has not 
submitted an appropriate evidence-based chapter to the handbook. Also, apart from one 
chapter, the contribution of the Kongwa/Kiteto team is negligible. For both parties, the scientific 
evidence is either not presented at all (poultry, Kongwa), is not sufficient to define a technology 
(agroforestry, Kongwa), or is not in credible scientific form (soil and water management, 
Kongwa; livestock, Babati). 
 
Similarly, poor performance of some partners can also be exhibited in the technical reports 
submitted to IITA and which have been used to compile this donor report. They have been often 
late despite timely reminders and the scientific quality in some cases leaves a lot of room for 
improvement. All partner sub-contracts have a clause about financial implications of late 
reporting.  However, in the past, this clause has not been applied by IITA and actions have been 
limited to appeals to the partners.  
 
The Project Manager has now started to inform the management of the scientists’ institutions 
about delay in reporting and reminded them of the potential consequences as per the 
agreements. 
For several years the Project Management has been sending back technical reports of doubtful 
quality to the authors with questions and comments. However, this process leads to further 
delay in their submission. 
 
If no substantially improved contributions to the handbook will be received soon, the Project 
Manager will also bring this to the attention of the Management of the concerned partner 








Communications and knowledge sharing 
The main communication channels supported during the reporting period were:  
• Wiki internal workspace: http://africa-rising.wikispaces.com/ 
• Project updates on the program website: https://africa-rising.net/ 
• A Yammer network with internal updates  
• Photos: https://www.flickr.com/photos/africa-rising/ 
• Repository: https://cgspace.cgiar.org/handle/10568/16501 
 
The following meetings and events were documented using the project’s communication and 
knowledge management tools/platforms: 
• 13 - 15 March: Africa RISING - SIMLESA joint learning event - Arusha, Tanzania 
• 24 - 25 April 2018: Africa RISING ESA & WA projects joint strategic planning meeting - 
Livingstone, Zambia 
• 5 - 12 March 2018: SIIL - Africa RISING Field Visits (different sites AR & SIIL project sites) - 
Tanzania 
• 15 - 17 February 2018: Malawi Field monitoring visit - Dedza, Machinga, Mangochi, 
Malawi 
• 12 -14 February 2018: Zambia Field monitoring visit - Chipata, Zambia 
• 5 - 6 February 2018: Africa RISING - NAFAKA Project training for extension staff on fall 
army worm management - Iringa, Tanzania 
• 22 - 26 January 2018: Africa RISING - NAFAKA Project training for extension staff on fall 
army worm management - Iringa, Tanzania 
• 23 November 2017: Africa RISING ESA and West Africa project team meeting - Ibadan, 
Nigeria 
 
The stories listed below were published and disseminated to stakeholders concerning different 
project’s activities and outputs. Click on linked titles below to view. 
• Africa RISING–NAFAKA Project trains government extension staff and farmers in 
Tanzania on fall army worm management (4 March 2018) 
• Technologies that transform: A look at select Africa RISING interventions in Babati 
District, Tanzania (21 February 2018) 
• Africa RISING–NAFAKA partnership benefits over 50k households in Tanzania, exceeding 
targets (29 January 2018) 
• Which ones did you read and download? Africa RISING’s most popular online products 
and resources in 2017 (28 December 2017) 
• Feed the Future Innovation Lab for Collaborative Research on SI publishes new 
sustainable intensification assessment framework (5 December 2017) 
• The renaissance of farming systems research in Africa (30 November 2017) 
• Tanzania farmers embrace vegetable farming to access more high-value markets and 
improve nutrition (30 October 2017) 
• Unravelling links between gender and adoption of agricultural innovations: Insights from 
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Lilongwe, Malawi, 5 April 2017. East Lansing, USA: Michigan State University. 
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utilization in Babati District, Tanzania. Ibadan, Nigeria: IITA. 
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Nigeria: IITA. 
• Kashenge-Killenga, S., Chuwa, C., Mvukiye, N., Zakayo, J., Paul, I. and Kangile, R. 2017. 
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Ibadan, Nigeria: IITA. 
• IITA. 2018. Enhancing partnership among Africa RISING, NAFAKA and TUBORESHE 
CHAKULA Programs for fast tracking delivery and scaling of agricultural technologies in 
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